New bidentate dithiocarbamate ligand (NaL) namely . To characterize the ligand and its complexes, used different analyses methods such FTIR, UV-Vis, elemental microanalysis, atomic absoreption, magnetic susceptibility, conductance, melting points, 1 H-13 C-NMR spectroscopy, thermal analysis and mass spectrum. These studies indicated the formation of DTC complexes which their geometries about metal centers are octahedral; except Pd-complex is square planer. The bacterial activity evaluation against investigated bacterial species indicated that the metal complexes are more active than the free ligand when compared them.
Introduction
" Dithiocarbamates (DTC) are organic compounds, which played an important role in the development of chemistry, especially in coordination chemistry field". This is due to strongly chelating ability towards metal ions [1, 2] . The high ability of dithiocarbamates (DTC) to react with transition metals allowed them to be as useful ligands in both inorganic and bioinorganic chemistry. This is based on the sway of the anionic N-CS 2¯ moiety that has a variety of binding modes; mono, bi and bridging-dentate capable to form very stable complexes [3, 4] . Interestingly, DTCs can be stabilised at a different oxidation states of metals, the compounds form and coordination geometries that show great structural diversities which range from monomeric to polymeric molecular [5, 6] . The most common structural arrangements were the square planar and octahedral geometries [7] . The great applications are contributed considerably in developing the dithiocarbamates and their complexes, where included; Biomedical applications [8] , analytical chemistry applications [9] , environmental applications [10] , agriculture applications and in the industry [11] . Also it investigates about the influence of dithiocarbamates against bacteria, fungi and microorganisms [12] . In this paper we report about synthesis, characterisation and bacterial evaluation of new dithiocarbamate ligand and its metal complexes. C-NMR were recorded using ultra shield 400 MHz Switzerland at Kharazmi University, Iran, conductivity measurements were carried out by Philips PW digital meters conductivity in DMSO at 10 -3 M, "FT-IR spectra were recorded as KBr discs in the range 4000-400 cm -1 using Shimadzu 8300s FT-IR spectrophotometer and as CsI discs in the range 400-200 cm -1" ."UV-Visible spectra were recorded by Shimadzu UV-8300 vis160A ultraviolet spectrophotometer the range of (200-1100) nm at 10 -3 M in DMSO". Metal contents of the complexes were determined by flame atomic absorption using (Shimadzu at A.A 680 GBC 933 plus) atomic absorption spectrophotometer, magnetic susceptibility (μeff. B.M) were recorded by faraday method using balance magnetic susceptibility model (Sherwood Scientific). Melting point was determined by using (Stuart-melting point apparatus)."Determinations of (C, H, N and S) content for prepared compounds were carried out using Heraeus instrument (Vario EL)". Thermogravimetric analysis (TGA) was carried out using an STA PT-1000 Linseis company and mass spectrum by Shimadzu GC-Mass QPA-2013 spectrometer.
Synthesis of free ligand
A standard method was used in the synthesis of dithiocarbamte compounds [13] , it was used with a slight modifications to prepare the free ligand Sodium 2-(3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-yl)methyl)sulfinyl)-1H-benzoimidazole-1-carbodithioate (NaL). Mixed equimolar amounts from reactors in following; (1 g, 2.70mmol) of (RS)-2-([3-methyl-4-(2,2,2-trifluoroethoxy)pyridin-2-yl] methylsulfinyl)-1H benzoimidazole was dissolved in 20ml of absolute methanol in a round bottom flask, then was added (0.10g, 2.70mmol) of sodium hydroxide dissolved in 2ml of double distilled water. The mixture was allowed to stir in a room temperature about 30 minutes and then was placed in ice bath. To this cold solution 
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Results and Discussion
" The dithiocarbamate ligand (NaL) was synthesized in one step. The structure of (NaL) was checked and confirmed by elemental miocranalyses data (Table (1)), which is in good agreement with proposed formula C 17 H 13 F 3 N 3 NaO 2 S 3 ". (1), is compared with the FTIR spectra of the starting materials and carbon disulfide"."The spectrum of NaL shows no band (disappeared) around 3222 cm -1 was assigned to υ(NH) stretching vibration, compared with that observed in the starting material [16] "."The IR spectrum reveals new band at 1446 cm -1 can be attributed to υ(C-N) stretching of (N-CS 2 ) moiety [17] "."Also the IR spectrum reveals two new bands at 1055 cm -1 and 942 cm -1 attributed to υ asy (CS 2 ) and υ sy (CS 2 ), respectively [18] "."The bands at 3062 cm -1 and 2990, 2943 cm -1 attributed to the υ(C-H) aromatic and υ(C-H) aliphatic stretching vibration respectively"."The bands observed at 1630 cm -1 and 1587cm -1 were assigned to υ (C=N) and υ aromatic (C=C) mode of aromatic system respectively" [19] ."While the band observed at 1271 cm -1 recorded to υ (C-N) stretching vibration" [20] . On the other hand the spectrum displayed bands at 1188 cm -1 , 972 cm -1 and 663 cm -1 attributed to the υ(C-O-C), υ(C-S) and υ(C-F) respectively [21] . "The assignments of characteristic bands are summarized in Tables (2) ."
IR Spectrum of the ligand (NaL)
" The FTIR spectrum of Sodium2-(((3-methyl-4-(2,2,2trifluoroethoxy) pyridin-2-yl) methyl)sulfinyl)-1H-benzo[d]imidazole-1-carbodithioate(NaL) Figure
Electronic Spectrum of the ligand (NaL)
The U.V-Vis spectrum of ligand NaL in DMSO solution, Figure ( 2) showed two absorption peaks, the first peak at (285 nm =35087 cm -1 ; ε max = 2401molar -1 cm 1 ) was assigned to π→π*
Vol. 30 (3) 2017 electronic transition."The second peak at (321 nm =31152 cm -1 ; ε max = 1728 molar -1 cm -1 ) was attributed to n→π* electronic transition" [22, 23] . "The U.V-Vis spectral data of the ligand (NaL) were given in Table (3) ."
H, "
13 C-NMR spectra for the ligand (NaL)"
" The 1 H-NMR spectrum for the ligand NaL in Figure ( 3) showed the following characteristic chemical shift (DMSO-d 6 as a solvent)": The spectrum showed the singlet signal at =8.35 ppm is assigned to proton for C 14 . The singlet chemical shifts at =7.57 ppm and 7.55 ppm are assigned to protons for C 7 and C 4 respectively. The signal at chemical shift =7.54 ppm is assigned to the proton for C 15 . The multiple chemical shifts at =7.10 ppm and 7.09 ppm refers to the protons of the C 6 and C 5 respectively. A signal at δ= 4.54 ppm attributed to the two protons for C 19 of methylene group, While a multiple signal at δ= 4.36 ppm attributed to the two protons for C 11 of another methylene group. The chemical shift at δ=2.51 is assigned to DMSO solvent. The chemical shift at δ=2.19 is assigned to the three protons for C 18 of methyl group. The NMR spectral data of ligand was reported in literatures [24, 25] . 
detected at 2939 cm -1" [19] . Also the IR spectrum exhibited broad band at 3471cm -1 and new' band at 816cm -1 that may be attributed to υ(OH) and δ(OH) respectively which refer to coordinated H 2 O molecule (aqua) with Co-complex in molecular formula [29] ."The FTIR spectra for [Ni(L) 2 (F) ) respectively, transitions confirming an octahedral structure around Co(II) central metal ion [30] ."The magnetic susceptibility measurement for the solid Co(II) complex is (4.86) B.M. also is indicative of three unpaired electron per Co(II) ion suggesting consistency with its octahedral environment [31] ." The electronic spectrum of Ni-complex showed peaks in the (281nm=35587 cm -1 ) and (352 nm= 28409cm -1 ) were assigned to the ligand field. And another peak in the (390nm=25641 cm -1 ) due to charge transfer transition. And the peaks at visible region at (837 nm=11947 cm -1 ) and (937nm=10672 cm -1 ) due to the d-d electronic transition. These peaks are assigned to ( 3 A 2 g→ 3 T 1 g (P) ) and ( 3 A 2 g→ 3 T 2 g (F) ) respectively, transitions confirming an octahedral structure around Ni (II) ion complex [32] ."The magnetic susceptibility measurement for the solid Ni(II) complex is (2,9) B.M. also is indicative of two unpaired electrons per Ni (II) ion suggesting consistency with its octahedral geometry [31] ." The electronic spectrum of Cu-complex showed two peaks in the range (274 nm=36496 cm -1 ) and (352nm=28409 cm -1 ) are assigned to the ligand field. And another peak in the range (371 nm=26954 cm -1 ) is due to charge transfer transition. The peak at visible region at (722 nm=13850cm -1 ) is due to the d-d electronic transition type."This peak is assigned to ( 2 Eg→ 2 T 2 g) transition confirming a distorted octahedral structure around Cu(II) ion complex [33] ."The magnetic susceptibility measurement of Cu(II) complex is (1.89) B.M., which suggests the presence of one unpaired electron with its octahedral environment [31] ." The electronic spectral of Zn II -and Cd II -complexes. In each case the spectrum showed three intense peaks in the U.V region at (274nm=36496cm -1 , 368nm=27173cm -1 ) and (277nm=36101cm -1 , 347nm=28818cm -1 ) for Zn II and Cd II -complexes respectively, assigned to the ligand field. While the peaks at (406nm=24630cm -1 ) and at (401nm=24937cm -1 ) are assigned to the charge transfer transitions. Finally the metal ion of these complexes belongs to d 10 system and these metals do not show d-d transition. These complexes are diamagnetic as expected and it showed octahedral geometries [34, 35] . The electronic spectrum of Pd-complex, Figure (8 
Thermal analysis
The thermal analysis curve (TGA) for [Cd(L) 2 (H 2 O) 2 ] is shown in Figure (9) . The thermogram revealed that the complex is stable up to 78°C in helium atmosphere."It is decompose in four steps. The first step observed at 78.4-193°C attributed to the loss of (2H 2 O) fragment, (obs.= 0.5700 mg, 3.00%; calc.= 0.6594 mg, 3.471%)."The second step occurred at 193-319°C indicated to the loss of (C 14 H 11 N 3 OS 2 F 3 +CS 2 ) fragment, (obs.= 8.1624 mg, 42.96%; calc.= 7.9515mg, 41.85%)"."The third step occurred at 319-415°C indicated to the loss of (C 12 H 8 NOF 3 +CS 2 ) fragment, (obs.= 5.6335 mg, 29.65%; calc.= 5.8387mg, 30.73%)". The fourth step found at 415-578°C indicated to the loss of (C 6 H 7 N 2 O) fragment, (obs.= 2.4795 mg, calc.= 16.703 mg, 87.912%) while, the residue of the compound is related to the (CdO), (obs.= 2.5346 mg, 13.34%; calc.= 2.2967mg, 12.09%) [37, 38] . Thermal decomposition data for this complex is summarized in table (4).
Molar Conductivity
" The molar conductance values of the the complexes in DMSO lie in the range"(8.2-18) ohm -1 .cm 2 .mol -1 which is quite lower than that expected for an electrolyte and reveal their nonelectrolyte nature [9] as in table (1)."
Bacterial activity
The synthesised dithiocarbamate ligand (NaL) and its metal complexes were tested by using disc method inhibition (against four types of pathogenic bacteria, Escherichia coli and Pseudomonas aeruginosa (G−) that gram negative, Staphylococcus aureus and Bacillus stubtilis (G+) that gram positive. Data of the measured inhibition zones against growth of different bacteria's are summarised in Table (5) , which displays the effect of the synthesised compounds on bacterial strains. From obtained data, it is obvious that, the complexes are already more active against these bacterial specie compared with the free ligand, which means complexation increases antimicrobial activity.
Conclusion
" The new dithiocarbamate ligand (NaL) and its metal complexes were aprepared by the mixing of the DTC ligand with metal ion to form the following formula;[Co(L) 2 
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